
- -_ _ _ _ _ _ _ _ _

AD—A062 596 ARMY INST OF DENTAL RESEARCH WASHINGTON D C F/G 6/9 N
EXTENT OF BACTERIAL CONTAMINATION IN A NONREBREATH ING INHALATIO——ETC(1J)
DEC 78 E A RUSSELL, A GROSS

UNCLASSIFIED NL

_ U
END

D*TE

3 - 79
Obc

c

3



r w

SECURITY CLASS IFICATION OF THIS PAGE (tTh.n Bat. Ent.r. ~~ 
l • . .  - .

~~~~~~ 
EkI I I I~~~ DA~ E 

READ INSTRUCTIONSr~ rui~ I II ~il.. .IJ~~ ~~~~ ~~~~ $~~~I1 l ~~~ BEFORE COMPLETING FORM
I. REPORT NUMBER 2. 3OVT ACCESSION NO. 3. REC IP IE NTS CATALOG NUMBER

4. TITL E (and SubtItle) 5. TYPE OF REPORT a PERIOD COVERED

Extent of Bacter ial Contamination in a Nonrebreath_ .ManuScriPt for publication .

ing Inhala t ion Seda t ion Machi ne 5 Dec 77 — 8 Dec 78
- ~~~~~ 6. PERFORMING ORG. REPORT NUMBER

~~~~~~ 7. AUTHOR(s) 6. CONTRACT ORGRANT N UMBER ( S)

Emery A. Russel l , Jr. and Ar thur Gross

9. PERF ORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT . PROJE CT S T ASK
f AREA 6 WORK UNIT NUM BERS

___ 
Ii. S. Army Institute of Dental Research 3S161102BS06 Task Ok
Walter Reed Army Medical Center OF 602k , Work Unit 012

-
~~~~~~~~ Washington, DC 20012

II. CON TROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

U. S. Army Medical Research ~ Development Command 8 Dec 1978
HQDA—IS 13. NUMBEROFPAGES

Fort DetDick , Maryland 21701 ____________________________
IA. MONITORING AGEN CY NAME & A DDRESS(II different f rom Contr oll ing O f f i ce) IS. SECURITY CLASS. (of thi, report)

• UNCLASSIFIED
IS.. OECLASSIFICATION/DOWNGRADING

SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

This document has been approved for public release and sale; its distribution
is unlimited .

17. DISTR ~aUTION STATEMENT (of the abstraci entered in Block 20, 11 different from Report) E~ 1D C

_________________________________ 
U~ DEC 28 1978

18. SUPPLEMENTARY NOTE S

None 1U~~~ U U1L
-9:1 0

19. KEY WORDS (Continue on reverse side If necessary and Identify by block number)

inhalation sedation , Bacterial contamination .

‘~8 12 1t U2~$
0. AB STRACT (Continu, on rivers, aide if n.c.a.a,, and identify by block number)

n this stud y the extent of bacterial contamination in a nonrebreafh ing inhala-
tion sedation unit was determined . Bacteriolog ical cultu res of d i fferen t areas
of the Quantiflex MDM Machine were obtained during successive week-long courses
in conscious sedation at thi s Institute . Results of the bacteriolog i cal culture
revealed the mic robial contami na ti on of nasal hoods before and af ter - attempted
dis infection with altohol . The other areas of the unit were shown to be
bacteria-free . Since attempted alcohol disinfection of nasal hoods-was found to
be ineffective, autoclave sterilization is therefore recommended ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~

DD 
~~~~ ~~ 1473 EDITION OF I NOV $S IS OBSOLETE 

W’CLASSIFIED
— 

. . ,— - - . .. - — ~~~~~~~~~~~~~~~~~ • t~~r~ •n~ T V  I-, ~~ T~iI~ PA r.E (lI~ •n OilS EnI.,ed) 

• •  _
~~~~~~

_ - . . • ~~~ 
_.._ .. — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - . . . . _ . . 1.J ii_~~~
__ :.. .._



F 
____j!! ~~tII_~~~~~~~~~~~~~~~~~~~~

mis m~ns sacit..

* ~~l1 $.dli 0
NUIS1UCES 0

— .

• IlI1SIUIIOI /MI1UII LITY ~a~E$

.~t ii~~~oi~r 
—

~~~
——-.

~~

- - - ---..--—--,

~

•

~~~Li_ L  
~~~~~~~~~~~~~~~~~~~~ b~ t 79 )/

EXTENT OF BAC TE~~ AL CON TAM ~~ AUO N

IN A NONREBR EATH (MG INHALAT ION SEDATIO N MACH~~~~
_J

I

S.~ ~~. S. D 
l 3S1611ø2BS~6

M.S.
ie , iv i s i on of Oral Biology

Ii. S. Army Institute of Dental Research
Walter Reed Army Medical Center
Wash i ngton , D. C. 

~~~~~~~~~

T~I SD~~ ~~
. :~.. •

~~~~~~~~~

D D C

DISTRIBUTION STATEMENT A
Approved for public releoi.;

• . Distribution Unliniited

~~~~~~8 12 023
_ _ _ _

~~~~~ 

:.:,..:.::,::4.

— —--.— • -— -. -. --——-•———



ABSTRACT

In this study the extent of bacterial contamination in a

nonrebreathing inhalation sedation unit was determ i ned . Bacterio-

log ica l cultures of different areas of the Quantiflex MOM machine

were obtained during successive week-long courses in conscio~~

sedation at this Institute. Results of the bacteriolog ica l cu l-

tures revealed the microbial contamination of nasal hoods before

and after attempted di sinfection with alcohol . The other areas

of the unit were shown to be bacteria-f ree . Since attempted

• alcohol disinfect i on of nasa l hoods was found to be ineffective ,

autoclave sterilization is therefore recommended.
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The effective sterilization of anesthetic and inhalation sedation

units has always presented an eni gma to the anesthetist. ”2 The litera-

ture is rep lete with case reports of pulmonary infections in the post-

surg ical patient caused by contaminated anesthesia equi pment. 3 5  These

infections not onl y increase patient morbidity, but have led to death

in some individuals. ’ Postanesthetic pulmonary infections are primaril y

associated with equi pment which permits rebreathing of gases by the

patient. A possible source of bacterial contamination has been shown to

be the mask , breathing tubes , reservoir bag, and carbon dioxide absorber

in the anesthetic systems which permit rebreathing. 7

Many nonrebreathing anesthetic machines are presentl y in use for

giving N 20-02 inhalation sedation . At the United States Army Institute

of Dental Research , we utilize the Fraser Sweatmen Quantiflex MDM inhala-

tion sedation unit which prov i des a maximum of 5O~ nitrous oxide for

conscious sedation .

Because of the proven bacterial pulmonary infections following

administration of anesthetic agents using a circular rebreathing system ,3 6

we exp lored the extent of postanesthetic contamination of the nasal hood ,

breathing tubes , reservoir bag , and reg ion of the nonrebreath ing valve

on the Quantiflex MOM anesthetic machine during use while teaching con-

scious sedation techniques at the USA IDR. This has permitted us to

evaluate the extent of bacterial contaminati on of this non rebreathing

inhalation sedation unit during clinica l usage following mu ltip le adminis-

tration of nitrous oxide and oxygen .
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MATERIALS AND METHODS

The evaluation of bacterial contamination of the inhalation sedation

units was conducted during routine dental appointments of 30-90 minutes

duration . During the two parts of the stud y N 20-02 inhalation sedation

was administered to 195 patients using nine Fraser Sweatment Quant iflex MOM

machines . All procedures used in both parts were similar , except that in

the first part nasal hoods were swabbed by dentists with 2x2 isopropy l

alc ohol (90%) saturated gauze pads , while in the second part the swabbing

was done by microbiologica l assistants using L4~~ gauze pads saturated

with 70% or 90°~ alcohol . The interiors of the nasa l hoods onl y we re so

treated i mmediatel y prior to use on patients. No attempt was made to

disinfect other areas of the units to be studied. Two concentrations of

isopropy l a lcoh o l , 70% and 90%, were used to determine any marked diffe r-

ences in the dis in fecting properties of alcohol when used for the purpc~se

of nasal hood disinfection .

To determine the extent of microbial contamination of the inhalation

sedation units , bacterial cultures of nasal hood s, breathing tubes , reser-

voir bags , and gas outlets in the area of the nonrebreathing valve were

obtained using cotton swabs moistened in sterile saline . The areas of

the machines tha t were cultured are shown in Fig. 1 . The cotton swabs

used for culturing were streaked on sheep blood agar p lates which were

incubated for 48 hours under aerobic conditions. Microbial counts on

nasal hoods were determined (1) after attempted disinfection with alcohol ,

and (2) after the use of nasal hoods on patients.



RESULTS

The results of two parts of the study each conducted during five

days of two d i ffe rent weeks , are shown in Table I. In the first series

of tests 2x2 gauze pads saturated with 90% isopropy l alcohol we re

used by eight dentists who were instructed to thoroughl y wi pe the inte-

riors of the nasal hoods prior to patient treatment.

It is interesting to note that no bacterial contamination was

evident on five nasal hood s i mmediately after use on patients. Eighty-

seven bacteriolog i ca l cultures of nasal hoods before attempted disin-

fection showed tha t bacterial counts varied from 0 to TNTC (too numerous

to count). Alcoho l swabbing occasionall y reduced the bacterial contamina-

tion , increasing for examp le the numbe r of bacteria-free nasal hoods to

ei ght , and decreasing the incidence of heavil y contaminated hoods with

bacterial counts of more than ~O0 and TNTC . However , as seen in Table 1 ,

the great majority of nasal hood s remained contaminated after alcohol

swabbing , and the frequency of finding masks y ielding counts of more than

50 but less than 100 bacteria even doubled in part one.

The failure to properl y disinfect the nasal hood s with alcohol

prompted us to reevaluate this accepted method of degerming in the second

modified stud y in which the modification consisted of (1) using , in add i-

tion to 90% isopropy l al cohol , the same agent in 70% concentration on

half of the hoods studied , and (2) swabbing the hoods with alcohol satu-

rated 4x 4 gauze pads by experienced microbiological assistants instead

of the dentist s.

I
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The results of 108 determinations in part two of the stud y have

shown (Table 1) that generall y, the incidence of microbial contamina-

tion decreased after alcohol swabbing. Even before any alcohol treat-

ment , in 15 cases the hoods revealed absence of bacteria after use ; how-

ever , after alcohol treatment this number was increased to 50. Except

for the h i ghe r number of hoods y ielding less than five bacteria after

attempted disinfect ion , the alcoho l treatment decreased the frequency

of microbial contamination , partic ularl y as it pertained to hoods with

relativel y high bacterial contamination . It should be point out , how-

ever , that although some beneficial effect of alcoho l swabbing was ev i-

dent , onl y 50 bacteriolog ica l cultures out of 108 failed to reveal

bacterial g row th .

The data relative to the use of 90% and 70% isopropy l a l coho l i n

the second part of the study was combined and presented in Table 1 since

no significant differences in degerming the nasal hoods could be shown ,

irrespective of which alcohol concentration was used.

One hundred thirty-six bacteriolog ical cultures of each of the

areas (Fi g. 1) examined , other than the nasal hood , revealed onl y occa-

sional bacterial growth , not exceeding more than three colonies. This

growth was considered to be the result of contamination of the blood

agar p lates that probabl y occurred from the air during the streaki ng of

the plates.

DISCU SSION

This stud y revealed the extent of contamination of the Quantiflex

MOM i nhal ation sedation unit to differ marked l y from tha t repor ted for 

-.•-.. -.-. . • • — — • . . -- . .- • - • - • • •.--- .~~~~~~•~~_ _~~~~~~ —- —-— • - •

_ _ _  _ _ _ _  
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anesthetic machines used to induce general anesthesia. This difference

could be ex plained by the fact that the Quantiflex MOM inhalation seda-

tion unit does not permit rebreathing of the gases and , therefore , pre-

vents circulation of microorganisms through the reservoir bag . Theoret i-

c a l l y, the breathing tubes would be more like l y to become contaminated

as they are located distal to the nonrebreath ing va l ve . However , because

of the direction of flow of the gases and the absence of moisture in the

breathing tubes , it is felt that the environment is not favorable for

bacterial growth. This may exp lain why no si gnificant contamination of

the breathing tubes was found to occur in this stud y.

Based on the results of the cultures , it would appear that the

dentist who uses a nonrebreathing inhalation sedation unit in his prac-

tice should be concerned primaril y with the sterilization of the nasal

hood . We found both 90% and 70% isopropy l alcoho l swabbing to be inade-

quate for the purpose. However , the nasal hood supp lied with the Quant iflex

MOM unit is autoclavable. In fact , one of the nasal hood s was autoclaved

in excess of 35 times without clinical evidence of deterioration . It is

recommended that the nasal hood be sterilized by autoclaving at a tempera-

ture of 250F (l2lC) under a pressure of 15 psi for a period of 20 minutes.

The breathing tubes , reservoir bag , and machine could be cleaned and di sin-

fected at weekl y intervals to assure cleanliness and decrease the possi-

b il ity of these areas being a source of cross-infection .

SUMMARY

• A bac teriolog i cal stud y in wh i ch the nasal hood , breathing tubes ,

I
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reservoir bag, and area of the nonrebreathing va lve on the Quantiflex IID?I

inhalation sedation unit were cultured , i nd i ca ted tha t the nasal hood was

the primary area of concern for bacterial contamination . One hundred and

thirty-six cultures of areas other than the nasal hoods in this stud y in

which 195 patients were rendered dental t reatment under inhalation seda-

tion , revealed no evidence of bacterial contamination .

Based on these results , it is recommended that the dentist using a

nonrebreathing inhalation sedation unit be concerned primaril y with

steril i zing the nasal hood. This can best be achieved by autoclaving.

* * *

MILITARY DISCLAIMER

Commercial materials and equ i pment are identified in this report to

specif y the investi gative procedures. Such identification does not imp ly

recommendation or endorsement or that the materials and equipment are

necessaril y the best available for the purpose . Furthermore , the opini cns

expressed he rein are those of the authors and are not to be construed as

those of the U. S. Army Medical Department.
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FIGURE 1. Inha lation sedation unit showing five

bacter iolog ical culturing sites.
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